In his comparative studies, he found that only primates had granular regions within the frontal lobe, and he therefore considered this to be a "primate specific" region of the brain What is the "Pre"Frontal Cortex?
Orbital regions subsequently became separated out into a separate domain, in part, because it's layer IV is very poorly developed What is the "Pre"Frontal Cortex?
But one other criterion seemed to distinguish granular and non-granular regions… It turns out that an anatomical feature that discriminates Broadmann's pre-central and frontal regions is a distinct innervation from the mediodorsal nucleus of the thalamus Using this as a criterion, the medial wall structures, including the cingulate, are also separate because they get a more dominant projection from the anterior nuclei of the thalamus What is the "Pre"Frontal Cortex?
For simplicity, all frontal regions, excepting the primary motor, supplementary motor and premotor cortices Generally, this region includes: 
Early Primate Studies
The first experimental approaches applied to this problem were undertaken by Shepard Ivory Franz Franz, S. I. (1902) . On the functions of the cerebrum: I. The frontal lobes in relation to the production and retention of simple sensory-motor habits. American Journal of Physiology, 8, 1-22.
Although Franz was able to identify, using experimental methods, behavioral deficits associated with frontal lobe, he never directly interrogated the "specific" functions of frontal cortex
Carl Jacobsen (at Yale) in turn applied a procedure called the "delayed reaction task" to the study of the cerebral lobes Jacobsen, C. F. (1936) . Studies of cerebral function in primates: I. The functions of the frontal association areas in monkeys. Comparative Psychology Monographs, 13, 1-60.
He was able to identify the specificity of the role of prefrontal cortex in tasks requiring subjects to use spatial information to guide response Goldman and Rosvold (1970) and Goldman et al. (1971) Made two important contributions… Demonstrated that the use or implementation of conditional spatial strategies could not explain the deficit. Memory (the need to span a delay) was also required But, at least in terms of DLPFC, the content had to be spatial Today, we call the ability to span the delay "working memory" but it wasn't until 1974… Working Memory That this process was named by Alan Baddley Baddeley, A.D. and Hitch, G.J. (1974) . Working Memory, In G.A. Bower (Ed.), Recent advances in learning and motivation (Vol. 8, , New York: Academic Press.
"A limited capacity system that is capable of storing and manipulating information and that is assumed to be an integral part of the memory system" Multi-component system, including supervisory (executive) components and slave systems (including the "visuospatial sketchpad")
Mnemonic Scotomas
Funahashi and Goldman-Rakic trained monkeys to perform an oculomotor spatial working memory task and then performed unilateral DLPFC lesions Unilateral, focused lesions caused "holes" in the spatial memory capabilities of the monkeys Performance was only affected when memory was required and only when the content of the memory was certain spatial locations… 
DOES THE DLPFC DO ANYTHING APART FROM WORKING MEMORY?
Baddley's WM model also included a "central executive" processor… Effective Rule Acquisition and Use
• In a number of situations (like WCST), behavioral efficiency is maximized by developing an "attentional set" that biases processing towards stimulus features that serve as the best predictors of availability of desired outcomes
Cognitive Flexibility
But, in the real world, learned rules change unpredictably and frequently, and an organism must be prepared to flexibly modify behavior in response to these changes
In other words, things you previously ignored or avoided responding to must now be given consideration
Cognitive Flexibility
• Several types of changes are possible, including:
-None of the available stimuli predict reinforcer availability any longer (extinction) -The 'type' of stimuli that predict reward do not change but their contingent relationships with reward do (reversal learning) -The 'type' of stimuli that predict reward totally change -such that you need to attend to a new aspect of the dimensional environment in order to find reward (attentional set shifting) Functional Homology
There are similar functional properties of PFC in the rat and monkey Functions typically attributed to granular DLPFC in the monkey appear to depend on the middle mediofrontal region (prelimbic cortex) in the rat Further studies need to be conducted to support or refute the actual "homology"
HOW DOES PFC EXERT CONTROL OVER BEHAVIOR?
Generally speaking, through striatal efferents
FrontoStriatal Circuitry
FrontoStriatal Systems PFC regions project topographically to sub-domains of the caudate, putamen and nucleus accumbens Generally, focal lesions in the striatum produce cognitive deficits qualitatively similar to those effected by damage in the corresponding frontal region It is really impossible to completely dissect frontal from basal ganglia function
